A LIGHT SOURCE APPARATUS EQUIPPED WITH A GaN TYPE 
SEMICONDUCTOR LASER, A METHOD OF ELIMINATING STRAY LIGHT, 

AND AN IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENTION 
Field of the Invention 

*%w\*. Gam^mw^%m^*m^fr%mmm^m-tz> h<vxh v , m 
u z.(DmmmK±m mm T~-?mB?mm*m}&-rz>mw^m-fz>i><Dx 

Description of the Related Art 
5£Bt, InGaN, InGaNAsfc & V^ttGaNAs^(OGaN^^##:^ hfefeM £ 
T, WfecDl/ — if If— A^^i~§GaN^^##:u — if 75^ffl^b^3fi# # oo 
5o 11-74559 -5§- ^ ^ £ 4x 3 <£ 0 ^ GaN^^2g#: 

LD (Super Luminescent Diode) <b <££n £ & o T V> 3 „ iOSLDttl/- if 
^ <D 31 tf)GaN^ — if #"J X. * ^^l^T^P $ tbfcft 

U^U, ^OGaN^^^^Tfe^^- (^^#: U-if £ ^%^4 tf— \*<DMJ? 



GaAsS^_hOAlGaInP N AlGaAs, InGaAsP^&#£/&W£f 1 7rZ> I — f* 
SLD{^*3V>Ttt, 3£«t*SGaAs*S^)tjR*^*tUT!RlR*j-3(B|--C?*)»J, 
S*£ t R*MM ^ J* $ *b 5 *t |r] 1 nGaAs^GaAs 4$ ^ % W. h Mfo 

t5o 



SUMMARY OF THE INVENTION 

*©TE*-TO (GaN^^jg#:^^^^-(D p n^^-ffi^¥tf frfclf^* h 



&>) h<DfctfXte< , 0!Ix.tf#®2 000-13264 2 f§r\Z7jk £ 
(Silver Halide Sensitized Media) ^^pHt^ffi^i-^ l&K te, — j&Cl, 

< ^ ■b256mm%%t^tx£ z>muyt3&m<D?4 i^v\ ^^sip^ 

co#^, WBlift^fi-rS^fi, **ft$!S<£> 1/256- l/1000|£Jg cDfStB^^ 

£^ft5 0 ^^^tH^-efe§ l/-if^^Super Radiance^ 



74(DfS^|Wl?lS(DH^^W-t-^^- ? ^-^, fiJxJiEU 1 ^tf-TJ: ? ftlTO^ 



* 

BRIEF DESCRIPTION OF THE DRAWINGS 

[Figure l] 
[Figure 2] 
[Figure 3] 



[Figure 4] 

[Figure 5] 
[Figure 6] 

[Figure 7] 
[Figure 8] 

^ com 4 mMi&m x z> jtmuw. £ ^-rwtm^m m 

[Figure 9] 

[Figure 10] 

[Figure ll] 
[Figure 12] 
[Figure 13] 
[Figure 14] 
[Figure 15] 
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[Figure 16] 
[Figure 17] 

mi A(om^M^MW.<oumu : k^'f^ y ^m 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

77-fTcffiISlillMOCVDMV^T, n-GaN y 7 T«2£/& 

ft$-fr/t^ ^ h ^ T^^SiOa ^^^14^?f0^ci-S o ^t-rc7)_h^ % n-GaN 
/<^7 7l3 (Si K— 7°, 5 /zm) , n-Ino. o sGao. 9 5 N y ~7 T M 4 (Si K 
— :7\ 0.1 /zm) , n-Alo.1Gao.9N ^ ? jy Kl 5 (Si K — 7 s , 0.5 /x m) , n- 
GaN 7fe^-f K16 (Si K— 7\ 0.1 /z m) , 7VK-^tti7, p-GaN 
^ K18 (MgK-A 0.1 Mm) , p-Alo.1Gao.9N 77^ K19 (MgK-A 
0.5 /zm) *5J:^p-GaN ^-r-y^glO (MgK~7\ 0.3 /z m) £Jl[M#;/?5cft1-3 0 

&:k?gf4jf 7 te, T 1/ K— 7°lno. osGao. 95N (lOnm) , TVK— 7"Ino. 28 
Gao. 72 N (2. 5nm, }^ft488nm ) „ T V K— ^Ino . 0 sGao. 9 sN (5 

nm) % T>- K— 7°Ino. 28 Gao. 72N *^-#;pJf (2. 5nm) , T^K— 7°lno. 0 
sGao.gsN (5nm) „ T ^ K— 7°Ino. 28 Gao. 7 2N 4^p#FB (2.5nm) , T 
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1/ K — 7*lno. osGao. 95N ( 5 n m) , 7 V K-^Alo. iGao. 9 N (lOnm) frh 

S:fflV>ytR I BE (reactive ion beam etching ) l£«fc «9 Bfofei~5„ 
XvCVDia 9, y yv 5 ^ h^^^fP-h^Sr-a-tfSttiB-ii^SiN JH11&MJSI 

,^Jf£:n-GaN * y ~7 7 M 3 % v ^ V^^-f-S . &*3, 

•^WgL y y ^£&_LffiOSiN MllMtt$E£A<£>fc h7^f^M (iffilO 

/zm) ^11, h 7 4 zff&&&.5 X 0 \c pfl!l«®12£ UTNi/Au Sr, * 

fcn-GaN y 7 T M 3 ©KliiffiJ^ n tidffttl3 t UTTi/Al &^QMMVtc&, 

M m N W 2 = 300 /z m N H 1 =0. 5~ 1 m m, H2 = 3~5^m, H 3 =100 m 
Z<DMyt^>^22K£Z> V— if if— A 21 <Di&j£f£gK: SB y s> h^23^ 

*^i^$*ltV^ 0 ft*3|g| | f <E>30te, U — if t^— A21(7)7fe*^^tt5-r5/c^ 

= 0.75<£>fctf>£fflv\ u^Xjf Ate- ±5#^ttft»3fc&10%@^«J;tTS>3. 



bfc 0 ^(OW\M^^k^m4 Izmir, ft&COEH ^l^T, ftia^x^^h 
IIOI^ (HI 3 Cflf /&) &tfU ftUbfcil/c ^^tv^ftLEl 1 ]) y h 
23 a (Dimt: 1mm, 0. 7mm b bfc#-^Sr^ LTV^ £ 0 

^i^tt, ±tzmmnffi.&Tmz&mi-teio^&^i£mt$<.xn. *y 

t4fe*)iOi^Jt^li, T20OflH4g 70Xh7^f ^£P# 

y h23a <D$B& 1 mm $> 5 V^*0. 7mm t Jtifc < lfb> Sg^^^3t^ 

»^#^T^5. -mz^CDX V y Mite, WST'©*0^#^g 
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4§^te> * y y h23a (D*I?rO. 5mm^Tit5i, iiii^ifi^M^ife^i- 

U±Mmi^tcm l ©fflM&teisv^T* ^##u—if20Op ng^liil/^ 

£fc*y y h«23<Dft^«9 l/— iff— A21©iR^ffifSifi^"Cr.©U — if 
^©^©glitTgffiKliSV^Ttt, ¥^#W — if20^b3Sii:b*vfc2£S400n 

if if— A 2l^=i y ^ — ^ 1/^X40(3: i t) ^pff^k^ti/^tJi-e, ^7 v 

hi^y^ (Glan-Thompson) ^ !J XA41HI$il5 i 5 li^oTV^S, ^Ut, 
^7yhAyy/!J XiUl&ilifi Ufc U— if fc* — A21tt^3t 1/ ^X42T?&}te $ 

¥##W — if20f*EI 5_LT% ^Op n^^M^S^frifta ± 5 &-@S« 

A210TE^-K^ (±15 p nm&mizW-fttenft^? h ^Sr^rTS H^Sfc 

^n^#5 7tm^O^b^7fe^m^30-e^J^Lfc o *r©a'JJ£*tf*«ria6 
&*3ro|I|6 fcifc v>X\ fti^a ifitfy^ Y Ay y/U XA41*3 it/* 



m 1 <Dfflf$fcte^X X V y h23a <£>ij>g&0. 7mm i b^^^O^tt^ ftiH c T? 

t)^j^0.04mW"Cfc5„ o£!J % If 20<£>EH£J1 7 <DX h 7 4 

V h Ay V7°y XA41v5^?,^^O^j±i^«, Jejh/flS&V^-^fcJt^-CS®^ 
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mM\^fc&(DU~-f\?— 2±2l*M%-tZ>M%^ >-X50 b , U — f If — A 21 Sr 

X y^-ftytik&ivtcu— f bf— A21&;* y y H&230{£gl;i:fc3V^TiR:pi€£-li:5 
3 y ^— ^ u>-X61^«rK:ftT^S^^^*s^$ttxv>So 

AllO©^ffi<Sr^i- 1 liO"t?*)So Ell 4 J: 5 ^^v^x Alio 

rat, 7 -i' yccD^^t ^114^ ®^^s^pii6, &mife<oMWifc£z>m&i&j& 

mWX*%>Z> Is— if 7°y >-^!H5118, *5it/7°n-lr ylMfR1204r^-/y-efll^$tl/-C 
*5«9, 9>f CDX^f ^ t-114^®^^S$P116^ n HI 1 5 }c^i-A^IH3126 
£ tt- mt£ft<X*5 *) % if 7°y >^ £15118*5 <£l>* 7° n-fe y9-Spi20J4, HI 

(2 4 0t-fXO?l7^/Wi> 1 : V^^5APS7^;l^A) , 1 2 0 iM X*3 
iO*2 2 Ot-TX (/p-nf^X) ©?S7^^A©7^^i»StlriM 
titSrir^ftSo C D^^-v-^-114}i, ±3Btt5l*f*0 7>f 



J»mi£&3 ?4 l/jJ? — CCDT?g&^&!9, R > G (life) , B (W 

TV^o Mg|$132ta, ii^«rJWJ^134}C ioTF^^^Ki^^^fc^H^^o 
T*5D, MIfl34^[e]»!j£;ft5 £l*)«>»ffi£tK HHt^S £13116©^ 9 W b 

=B^c7)^ — ztf— K166A, 166B ^{#l££;ft-CV^£ 0 — ^J(D^-~ K166AJi 
fftT- ^VH30^ii^fc^||jClBi^$^TV>§ 0 -ftH^Odr — K166Bte, 
^F^ffl B$ tefpH ^ - ^VH30<7) 8 1 tti L136rt M £ tv, ^ffl H# \z. 3\ tH U13 
6frh& V tti£tlX*c — K166A_h{^mt3tTBBa$tt§ J: 5 C^fotv^o 

^ttttfefrfcia^^^^^ f^ir- -7VH30f-^^ fe^fcv^ ^137 

^^$*i/-5^ «9 , ^ — K166B^v?-v y ^ 137£^ LTilHfe&SglJ 

F*J^3t£i££tbT*5 «9 , Mte&JIlHJ116£^il&$;h/ri^5o -^?*140te, 
^p«-^^^*:/W^140A^l|X^$tV, ^ffl^te^^^/^MOA;^^ <9 ffi£ 

*VC, {tH®130U±^SH®$^5 o 
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v n nit m mm. % ft u x & £ tin % „ 

zntz^x, m&mm&y*-* t it u—fyv ^*mi8— xt>~rz> 0 



^^$P118«, 1/ — if^HI211R > 210G, 211B(D3fil<Dlx — -f^;^^{i^-CV^ 
So w — IF 3te^211 Rtt, gfet 1^ 5 i i }f 685 n m O U - 1f}fc (^T, R 

U — if3t8R210Gtt, U — lP}te**tfJ#«fc ITOL D210L £ , &LD210Ld> 

( S HGif) 210S £^"b«/&£;ft-CV^ 0 LD210L i: Ltij:fli!«I^ 
ftj$U064nm<Dtcr>^J3V^*K -^tU-i 1 ^ S HGit^lOS *b?&;K532n 

^ L-X l/-if^^211B«, #!j;U£440n in(Df^f^©^- if ft (l^T, B 

mw.t v Mm£thx^^o 



z> 0 aom214g«, AM^titcu-^tft^myt^mn^mmir^x o kbe 

AOM214G^kttffibfc7fe^7fe^-te¥ffi^ ^-215755gBff ^ ^ t?R 

£f UfcftcDTtl&^teM 1/^X216, -> y y KU*/H/ VX217, &£0^y^ 
^5:^— (dlte^®^) 218^JlifCgEB£;ft>TV^ 0 AOM214G/^<b 
#tttl$ft/cG V — if ft ft * ^ ^-215(C*3V^TSIt Ufctt, J^ffi 1/^X216 

*5iy N >y V KD 7J/H/^X217£?>b-C*Ky =tls$ 7— 2l8<DRM&±<VPJrfe 

X213, ~> y ^ K 3J *;H/ ^X217^Ji|m-iEg£ti'-C*5 9 > l/ — if 7^^211 R*5 
£ 0^211 B <b tJffi ft « = y — * 1/^X213^ J: >9 ^frft £ &3n, 

i/ y >- K y 7J7H^^X217^?>bT^ y =f ^5 ^— 2180S&fffiJi<D_hfEB>T^'fi 

^ y =f ^5; ^— 218-eSMMl^^tl'fcR. G, B03*01/-f^(if 9 W 
^X22CK v' y ^ K y 7J/H/^X221^JilM^jSii U y K!)*^> 7 —222 

xmH^226&frl,xmm224KMfftt5tlZ>o ftte. iff^agb^ 7-223^# 
PfrU JtfB I/— ifftSrv' y > K y 7J/^^ 7-222^£ 19 tf^BfctAET^ft^S 
tt£-ttT, EPPJ*ft224K:$WbTt £V\ 

zmm24±(DM&mytrm&iiLW:mjjT&&Ktt. m?M226$:j\-^xm 

228^@ag$tVTVN5 0 S O SltttSir Vf-228-e^(±S-r?) l^-if 
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228«, ^<Dmti\t^ mr, -ty-y-mtim ^tfo-pz) t^m^tt^ — ^^^ 

«/^^188^^gc$^-C*5 «9 , M'^188K:te, m^f— $ * * V 174, 176, 17 
8^^^$tLTVN^ c 1~ Ep®$s224^®^£f2»^3fcto<D®^^r — ^ 

^I5tfti-S ^ ^ U £ ttltf- ^^^D 174, 176, 178^ii^-CV^5 0 ®^ 
p< ^ y 174tt, R-fe^i®^^— * £f5ti-r5 ^ * y T'fe «9 , [H^^®^ 
7*— * * ^ !J 176fiGfeO®^T"— ^ ^f5tt-T5 ^ * y 19 , BHt^ — * * 
^E-y 178^6^,0®^^— ^SrlBlft-f- 6 ^ ^ y -C?&5. 

£fc^*188&dte, Rffl L DiE»j[H]S&196, Gffi L DlE»jtHl5§198, *5«fctfB 
fflLDig«JlUj^lOO^^^$^T*5 19 , Rffl L Dl BW) IeI& 196*3 ± tfBJB L DIB 
»J[E]{&100te^f|[E]S&190, ^Sr^rtu-^tu^-bT^ias^tu-CV^So i"fcfc>*>, 

^pn]s&i9o, \$2\iAt>£titz.m& : r— ^-*o^-c^imt-s§-££/&u, 

^fHfe-?? L Df^Si!]Il]S&196^o J: t^lOO^^oV^T L Dl£ift11;#fcl'3: Jljl £ tl/S £ £ 
f'£9, U — if^aS211R, 211B %mi&-t-Z>&L D^H^^^f^^S <t 5 

£fc^*188t£teAOM!l2i50S&194;^^£*VT, A OM214G ©IgS&tfSf&J 
l^— !J*3teaS210G*»e>l6-«:fe*tykGV'— f*3te*s^OAOM214Gl!l ±0 

$ kf^* 188 Kite, y 7— 218&leHEiBtbi-S# !J =f^* — ^183 

3 to © PP®*5^«J^ - * 186 ^r,IEi!j-r 5 ftffifflfrWi* — ? WWi m&lte&fflfc 
£*T, _tfBU — if ^y ^*$Bll8(E>tfUB£:tft9!1-5o fP®^224tc:®^^|B^ 



b, -etV^M^^-^^^y 174, 176, 178^f5tft$^5o 

LTftiiJ#P[i]{&180te, y rfyt- ^183^Ig»]$^:-C7K y =f^5 7—218 

£m i 6 (D&WAjjftKmmzitz u--«^2iir, 210c 211B 

OM214G^P>*fm$tv5G U — 1f)fe«ragWI1-5o Lfci s otiOGV'-f)fe 

if^fi^pB ^ 7— 215, ^® 1^^X216, V > Y V VX217, tf})=?l/ 

5:7—218, f 0 1/^X220, 1) y KU VX221, y K y # ^ 5: 7 

-222, id X XJWt V M b 5 7— 223«r^LT^Ilii«ft224fcfiSlt$tuS. 

^fc§ij^n]s&i80{i, i/— if^:^2iiR, iwBK^M-r^n.m.m.^^m-r^ 

— if^ag211R, 211B^^tt, PPil|^224{C|5^-r-<t®^OitS{-^bT5S 
Mi^^/cR u — -fit, B l/ — i^^t^MttS $ tv-5 0 rtvfpOR w-if^;, B 

i/— if^fi, y ^ — ^ 1/^x213, y ^ k y *^w^X2i7, #y 

=t^*7— 218, f 0 WVX220, V y ^ Ky */H/^X221, y :/ k y # /v 

^ 7-222, £> ± 1>*#t «9 b S 7-223^^bT^®^224^B^^$t^5 0 

■£ bT^K y =*^5 7— 2180Hlfe{C#oTMf^$tl/fcR, G, B&u—ryt 
<DXtfy M*, fn®IS224_h^BI 1 6 <D^R]B^[Bj{C#S!jbT^^*^^$tU 
5 R]®3K224*S|Uigo^BIC^lR]fc— ^Jtft-ejR36$tt5 r. i 9 

WiO^aclDt^ <£ oTMtfe* s l5^$tL^PP®*ft224tt, Ull 4^7Fbfc7° 
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n-fe 5/f-§|3120^iH ^iA^tl, ^fe^jt, iHfi5g*\ 7K^> 

±fZ&U--fyt%:^m-tZ>?4 =• >-^EP®^224<Di&^-f ^ 
tt, S O S^tiSi? ^f-228^^tH^ £ H £ i? ^ 1?" tti ;t> ft #KiS^VNT$:^ £ 

1 (c^Lfc^(7)i?feoT, £P®*S224{PJH3:ft^:& 5 £ f 5 i£ ft rt s ml 5& <D ii !9 K 
tt^. y y h^23-e^ y h $*b5^?>> :©l*iaot, EP® $6224^15^ 
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What is claimed is: 

Hirissra ?4jv9&^ mzmytyt^ (-^s tuiB^iixmfce^-c* r. o^t 

1 lBifecDGaN^¥##3§ft3ff^£iI;ttcft^fio 
1 IS^OGaN^^^#:^^^^«^fc^^Bo 
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ABSTRACT OF THE DISCLOSURE 
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